The reaction of 4-methyl-4-(4-methyl-3-pentenyl)-5-methylen-1,3-dioxolan-2-one 1a with primary amines 2 leads to the corresponding 4-hydroxy-4-methyloxazolidin-2-ones 3 which are transformed by intramolecular amidoalkylation into 1-oxa-3-azapentalen-2-ones 4 and 5, potential precursors of cyclopentane cis-2-amino alcohols.
Introduction
Some chiral 2-amino alcohols are of considerable interest as catalysts for asymmetric DielsAlder reactions, 1a Michael 1b synthesis and enantioselective catalytic reductions. 1c These alcohols exhibit a wide range of biological activities. We have developed a simple approach to precursors of related cyclopentane cis-2-amino alcohols on the basis of the reaction of dioxolanone 1a with primary amines 2, which results in the formation of intermediate oxazolidinones 3.
Intramolecular amidoalkylation of 3 in formic acid gives azapentalenones 4 and 5 with cisoriented substituents at the annulation centers. Compounds 4 and 5 are considered to be potential precursors of the alcohols.
Oxazolidinones (3) are often prepared by the addition of organometallic compounds to oxazolidin-2,4-diones. 4, 5 However, this method has disadvantages such as by-product formation, moderate yields and a complicated procedure. There is also a technique to afford 4-methoxyoxazolidin-2-ones, compounds related to ours, via Sn-and Se-organics which provide good yields and stereo-control. 6 This is a valuable method although it still suffers from some of the problems noted above. The readily available dioxolanones 1 3 appear to be useful precursors to the oxazolidinones
Results and Discussion
Preparation of 4-hydroxyoxazolidinones. The highly basicity amines 2 react with dioxolanones 1 to afford yields in the 38-100 % range during 12-144 h at rt (3a-g, i) and at 110 o C (3h) (Scheme 1). Catalysis by Lewis bases, in our case triethylamine, is a good choice for the less active N,N-dimethylhydrazine (2f) and amines 2c and 2g.
The structure of oxazolidinones 3 is supported by 1 H NMR: there are signals for both the OHgroup and the methyl group at the NMR spectra. 3 The methylene protons in 3a, 3b and 3i are two doublets with a small coupling constant due to the asymmetric center at the 4-position of the ring. If there are two asymmetric centers in the oxazolidinone cycle (mixture of two diastereomeric pairs), the NMR spectra interpretation is much more difficult because signal duplication takes place. The mixtures of such diastereomeric pairs display two spots on TLC.
These diastereomeric pairs have no sharp melting points (besides some of compounds 3 dehydrate when heated or even at rt). Compound 3a was chromatographically separated to give two pairs 3a' and 3a''; they melt at different temperatures and their Amidoalkylations of oxazolidinones 3 result in azapentalenones 4a-e with yields in 26-96% over 48-168 h at ambient temperature (Scheme 2). Allyl groups in compounds 3e and 3d do not participate in amidoalkylation as it would require a geometrically disadvantageous 5-endo-trig transition state. In the case of 4d, acylation of the β -hydroxyethyl group proceeds in addition to intramolecular amidoalkylation.
We did not attempt to identify the absolute configuration of compounds 4a-e. From the theoretical 5, 8 and x-ray analysis data on compound 5' (see below), we suggest that these compounds should have the stereochemical structure presented in Scheme 2. The reaction proceeds through a standard mechanism, i.e. the acyliminium ion reacts with the double bond in A in such a manner that maximum overlapping of molecular orbitals in transition state B would be achieved, and strain energy in the newly generated cycle would be minimized. The formation of transition state B is followed by the tertiary carbocation C generation and five-membered cycle closure. Although this cycle is less beneficial from an energy standpoint than the six- According to the literature data, dilution of the reaction mixture leads to an increase in the yields of azapentalenones. The yield of 4a increases from 54 to 65% with a decrease of the initial concentration of starting 3a from 0.111 to 0.055 mmol/mL. The mass spectrometry data evidence that the available by-products (viscous oils) have doubled molecular mass versus 3a, minus mass of two water molecules. The products are probably dimeric, whose formation have been discussed in the literature.
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Conclusions
The preparation of compounds 4 and 5 with the specified stereochemistry has been accomplished. All steps of the synthesis (dioxolanone 1 to oxazolidinone 3 to azapentalenone 5 or/and 4) proceed with good yields and under mild conditions, with easy separation of products i (intermediates 3 may be used without isolation).
Experimental Section
General Procedures. 
4,5-Dimethyl-4-hydroxy-5-(4-methyl-3-pentenyl)-3-[(pyridyl-2)methyl]oxazolidin-2-on (3b).
A solution of 2-aminomethylpyridine (2b) (2.71 g, 25.1 mmol) in 5 mL of dichloromethane was mixed with a solution of dioxolanone 1a (4.90 g, 25 mmol) in 15 mL of dichloromethane and kept 24 h at rt. The reaction mixture was diluted with 10 mL of dichloromethane, washed with water, filtered through cotton wool and the solvent was evaporated. 
4,5-Dimethyl-4-hydroxy-5-(4-methyl-3-pentenyl)-3-(2-cyanethyl)oxazolidin-2-on (3c).
The 3-aminopropionitrile (2c) (2.10 g, 30 mmol) and 3-4 drops of triethylamine were added to a solution of dioxolanone 1a (5.88 g, 30 mmol) in 20 mL of dichloromethane and kept 144 h at rt.
The solvent was evaporated, 4 mL of hexane was added with trituration, a precipitate formed which w as washed with hexane (2 x 5 mL) and crystallized from ether- 
3-Allyl-4-hydroxy-4,4,5-trimethyloxazolidin-2-one (3d).
Allylamine (2d 
3-Allyl-4-hydroxy-4,5-dimethyl-5-(4-methyl-3-pentenyl)oxazolidin-2-one (3e).
Allylamine (2d) (1.71 g, 30 mmol) was added to a solution of dioxolanone 1a (5.88 g, 30 mmol) in 20 mL of dichloromethane. After 96 h at rt, the solvent was evaporated, 10 mL of hexane was added with trituration, the precipitated crystals were washed with hexane (3 x 3 mL) to afford a snow-white product (4.80 g, 63% 
4,5-Dimethyl-4-hydroxy-3-dimethylamino-5-(4-methyl-3-pentenyl)oxazolidin-2-one (3g).
Dioxolanone 1a (5.40 g, 27.55 mmol) was added to N,N-dimethylhydrazine (2f) (2.07 g, 34.44 mmol) upon cooling to rt and then 2 mL of triethylamine was added. After 96 h at rt, the crystals were dissolved in 10 mL of benzene. The solvent with traces of 2f and triethylamine was evaporated at 50-60 o C under reduced pressure. The paste-like precipitate was mixed with 5 mL of ether with vigorous stirring at 5-10 o C. The product was washed with cool ether (3 x 5 mL) to afford 3.52 g of 3g as white crystals. The combined washings were allowed to evaporate in air, which yielded an additional 0.52 g of 3g; total yield was 4.04 g (57%) of white crystals; mp = (1H, t).
4,5-Dimethyl-4-hydroxy-5-(4-methyl-3-pentenyl)-3-(1,2,4-triazolyl-4)oxazolidine-2-one (3h).
A mixture of 4-amino-1,2,4-triazol (2g) (1.68 g, 20 mmol), dioxolanone 1a ( A compound 3 (2-10 mmol) was dried under vacuum with P 2 O 5 for a day, dissolved in absolute formic acid (3 mL of the acid per 100 mg of 3 if no other ratio is specified), and the mixture was allowed to stand the required time at rt (TLC control). The acid was evaporated under reduced pressure, and the reaction mixture was dissolved in chloroform or dichloromethane (6-8 mmol of the mixture per 100 mL of solvent). It was washed with a saturated solution of sodium carbonate (20 mL), with a saturated solution of sodium chloride (20 mL) and then with water (20 mL). The solution of substance 4/5 was filtered through cotton wool and the solvent was evaporated. After these general procedures a specific purification was followed.
4-Benzyl-3a,6a-dimethyl-4-isopropenylhexahydro-1-oxa-3-azapentalen-2-one (4a).
This product was obtained from 1.82 g (6 mmol) of oxazolidinone 3a during 168 h. Hexane (4 mL) was added to the reaction mixture with trituration, the crystals which formed were washed with hexane to give a white powder ( 
3a,6a-Dimethyl-3-(2-cyanethyl)-4-isopropenylhexahydro-1-oxa-3-azapentalen-2-one (4b).
This compound was obtained from 2.13 g (8 mmol) of oxazolidinone 3c during 72 h. Hexane (4 mL) was added to the reaction mixture and with trituration and cooling the crystals which formed were washed with hexane to afford white crystals ( 
3-Allyl-3a,6a-dimethyl-4-isopropenylhexahydro-1-oxa-3-azapentalen-2-one (4c).
This compound was obtained from 2.02 g (8 mmol) of oxazolidinone 3e during 95 h. Hexane (3 mL) was added to the oil with trituration and cooling the crystals which precipitated were washed with hexane to yield with a white product (0.57 g, 30% 
3a,6a-Dimethyl-3-dimethylamino-4-isopropenylhexahydro-1-oxa-3-azapentalen-2-one (4e).
This compound was obtained from 2.56 g (10 mmol) of oxazolidinone 3e in 34 mL of formic acid during 120 h at rt. The colorless viscous mass which formed was dissolved in 10 mL of boiling hexane and allowed to crystallize 24 h at rt. The precipitated crystals were collected by filtration , washed with hexane (3 x 2 mL) to afford 1.00 g of 4e.
(Washings of several experiments were combined, hexane was evaporated, the mixture was purified by chromatography to give 1.47 g of the crude product after chromatographic isolation and crystallization from 2 mL of hexane and washing with cool hexane (2 x 1 mL) gave 0.62 g (43%)
of 4e as a white powder; total yield calcd is 84%. 3a,6a-Dimethyl-4-cis,trans-isopropenyl-4-[(pyridyl-2)methyl]hexahydro-1-oxa-3-azapentalen-2-one (4f'/4f''); 3a,6a-dimethyl-4-trans-(methyl-1-formyloxy)-4-[(pyridyl-2)methyl]hexahydro-1-oxa-3-azapentalen-2-one(5') and its cis isomer 5'': These products were obtained from 2.13 g (7.29 mmol) of oxazolidinone 3b during 48 h as 2.40 g of a dark viscous oil. Then 10 mL of ether-hexane 1:1 was added to the oil with trituration and cooling. The solvent solvent was removed by decantation and two tof he operations were repeated three times more to yield 1.17 g of crystals. After crystallization from ether-hexane they yielded 5 (0.86 g, 38%) as light brown
